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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in 
the United States before the invention thereof by the applicant for patent, or on an international 
application by another who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 
371 (c) of this title before the invention thereof by the applicant for patent. 

Claims 1-2, 5-9, 12-13, 17, 20, 21, and 31-32 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Yin et al. of USPN 6379575. 

Yin et al. discloses a well known and conventional method of monitoring the status of 
both a system and the components with protective coatings in a processing system. Yin 
teaches the method of exposing the system component (ab.) to an activated cleaning gas 
(i.e. reactant gas - ab.) to clean (i.e. during a process - ab.) system components (col.4, 1.1- 
24) without excessive erosion (i.e. form an erosion product - col. 3, 1.14). The system 
component material consists of quartz (col. 8, 1. 9), aluminum oxide (col. 7, 1. 8), SiN (col. 7, 14) 
and SiC (col. 7, 1.3). Release of the erosion product is determined (i.e. monitoring of 
erosion product to reach a threshold value as in claim 21- col. 11 2, 1. 29-33) and the process 
step is continued or completed (i.e. stopped - col. 12, 1. 30) by means of end point detection 
(col. 12, 1. 29). The disclosures of Lin et al., above, teach all the limitations of applicants' 
claims 1, 21, and 31. 

As to claim 2, Yin et al. discloses the exposed system component comprises a 
process tube (col. 8, I.9), a ring (col.9, 1. 58), chamber walls (ab.), an injector (col. 9, 1. 35-40), 
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a ceramic member (i.e. substrate holder - col. 7, 1.10-14), a cap cover (col. 9, 1. 56-57), and 
an electrode (col. 7, p. 50-55). 

As to claim 5, Yin et al. discloses it is desirable to have a treatment that cleans and 
removes etchant deposits from system component/s (col. 3, 1.4-15). 

As to claim 6, Yin et al. discloses the system component has a material deposited on 
it that contains, aluminum oxide (col. 7, 1. 8); silicon, silicon nitride, silicon oxide (col. 7, 1.3-5); 
elemental silicon (col. 1, 1. 35); zirconium and mixtures there of (ab.). 

As to claim 7, Yin teaches substrate etching (ab.), chamber cleaning (ab.), and 
substrate film forming process (etch residue - ab.). 

As to claims 8, 12, and 13, Yin discloses use of halogen-containing (col. 11, 1.16-18 
and col. 13, 1.13-14) and Hf-containing (col.11, 1.15) gases for etching or cleaning a 
substrate. 

As to claim 9, Yin et al. discloses the following reactant gases for cleaning: 
NF.sub.3, CF.sub.4, SF.sub.6, C.sub.2 F.sub.6, CCI.sub.4, C.sub.2 Cl.sub.6 or mixtures 
thereof. 

As for claim 17, Yin teaches operating the processing system at a chamber pressure 
of 0.1 to 400mTorr, which is overlapping and encompassed by the claimed range of 
between 10 mTorr and about 760 Torr during the exposing (col. 7, I. 33). 

As for claim 20, Yin et al. discloses the monitoring is desirable and consists of an 
optical (col. 12, I.29) monitoring system that detects light emission (col. 12, I. 34) of a 
particular wavelength (col. 12,1.34). 

As to claim 32, Yin teaches a protective coating for components comprises 
aluminum nitride, boron carbide, boron nitride, diamond, silicon oxide, silicon carbide, 
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silicon nitride, titanium oxide, titanium carbide, yttrium oxide, zirconium oxide, or mixtures 
thereof (ab.). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 14-16 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yin et al. of USPN 6379575 (see discussion above) in view of Tsai et al. of USPN 
6,592,817. 

Yin et al. fails to teach specific process parameters, reactant gas, and apparatus 
limitations during a substrate film formation process as in claim 14, 15, 16, and 30. 

As for claim 14, Tsai teaches monitoring the reactant gases containing at least one 
of a silicon-containing gas (col. 10, I. 63) and a nitrogen-containing gas for depositing a film 
(I. 3) during a substrate film formation process (col. 12, I. 3). 

As for claim 15, Tsai teaches the reactant gas containing tetraethyl orthosilicate 



(TEOS) (col. 15, 1. 7-15) for depositing a film during a substrate film formation process. 
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It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to modify the invention of end point detection, of Yin, to detect the end of a 
process using TEOS, Si, or N , as Tsai, because Yin teaches end point detection is well 
known and conventional. 

As for claim 16, Tsai teaches during a thermal deposition process, a hot liquid is 
circulated through the chamber walls to maintain the chamber at elevated temperatures 
(col. 11,1. 46-49). 

It would have been obvious to one of ordinary skill in the art at the time of invention 
was made, to use a CVD process that maintains the temperature of the chamber, by 
circulation of heat, because Tsai teaches it is desirable to stop such a process through end 
point, and Yin teaches an improved end point for CVD chambers. 

As for claim 30, Tsai teaches all the elements of monitoring the release of halide 
species erosion products, such as silicon halide and silicon oxyhalide. Tsai teaches the 
deposition of silicon and silicon oxide (col. 3, I. 37 and 41) in the process chamber (col. 3, I. 
32), the presence of halide ion (claim 8) which are contributed by etchants which are free 
fluorine radicals, IMF. sub. 3 (col. 3, 1. 50), then by conversion of gas to dissociated species 
(col. 3, I. 47-49), are monitored (claim 43) as a halide species erosion product. Because 
the chemistry of a halide species erosion products are present and monitored, halide 
species erosion products such as silicon halide and silicon oxyhalide exist. 

It would have been obvious to one ordinary skill in the art at the time of 
invention was made, to modify the invention of end point detection, of Yin, to detect the 
end of a process having halide species erosion products, because Tsai teaches it is 
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desirable to stop such a process through end point, and Yin teaches an improved end 
point for CVD chambers. 



Claim Rejections - 35 USC § 103 

Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yin et al. (see discussion above) in view of Chow et al. of USPN 6,872,322. 

The teachings of Yin are silent as to the types of reactant gas used for chamber 
conditioning, as in claims 10 and 11. 

Chow teaches it is conventional to use of the reactant gas containing silicon (col. 13, 
I. 55-60), or NH.sub.3 (col. 9, I. 11, and 26-30) when conditioning a chamber (col. 12. L. 
1 3-1 7) as in claims 1 0 and 1 1 . 

As for claim 10, Chow teaches the exposing comprises the reactant gas containing 
at least one of a silicon-containing gas (col. 13, 1. 55-60) for conditioning the system 
component during a chamber conditioning process (col. 12. L. 13-17). 

As for claim 1 1 , Chow teaches the exposing comprises the reactant gas containing 
at least one of dichlorosilane and NH.sub.3 (col. 9,1.11, and 26-30) for conditioning the 
system component during a chamber conditioning process. 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to modify the invention of end point detection, of Yin, to detect the end of a 
process using dichlorosilane or a nitrogen containing gas because Yin teaches it is well 
known that conditioning the chamber as it creates the byproduct of a passivation layer. 
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Claim Rejections - 35 USC § 103 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yin (see 
discussion above) in view of Kim et al. (USPN 6,436,303). 

Yin teaches the process parameter of chamber pressure is typically from 0.1 to 400 
mTorr, which overlaps the applicants' range of 200mTorr to about 760Torr. 

Yin is silent as to the process parameter of temperature, as in applicants' claim 18. 

Kim teaches an effective range for etching chamber temperature from about 200 to 
800.degree C. (L 39-40), as defined by claim 18. 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made to select a process temperature, as Kim, when etching, as Yin, because Kim 
teaches an effective etching process for accomplishing the desired etch. 

Claim Rejections - 35 USC § 103 
Claims 23 and 24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yin in view of Nakata et al. (USPN 5,989,928). 

See discussion on the teachings of Yin above. 
Yin does not teach the use of a gas mass sensor. 

Nakata teaches the wide use of spectral analysis (col. 6, 1. 2) measuring from a 
specified species (col. 5, I. 32, written on "selected"). Nakata also teaches 
that mass spectrometry (col. 1 , 1. 37-42) is taught in prior art which includes detecting 
radicals(col. 1 , 1. 38) or ions (col. 1 , I. 39) such as an etching gas (col. 1 , I. 39) or a 
decomposition (col.1, I. 39) product or reaction product of emissions (col. 1, I. 40). 



Application/Control Number: 10/674,703 Page 8 

Art Unit: 1765 

As for claim 23, Nakata teaches prior art uses the monitoring comprises using a 
mass sensor to detect a mass signal from the erosion product (col. 1 , 1. 37-42). 

As for claim 24, Nakata teaches the monitoring further comprises determining if an 
intensity level of the spectral analyzer has reached a threshold value (col. 6, 1. 27-29), 
which is written on the limitation "mass signal". 

It would have been obvious to one ordinary skill in the art at the time of invention 
was made, to modify the end point detection teachings of Yin to include the use of mass 
spectrometry of Nakata, because Nakata teaches improvements. 

Response to Amendment 

The applicants' amendments along with the remarks to claim 1 (on page 8), include 
the material of the system components consisting of: quartz, AI203, Sin, or SiC; and 
stopping the process when release of erosion is indicated at a threshold value, was 
sufficient to withdraw the previous 102(e) rejections over Ludvikson of USPN 6,894,769. 
With respect to claims 31 and 32, Ludviksson disqualifies as prior art under 103(c). As a 
result, the 103(a) over Ludvikson of USPN 6,894,769 is withdrawn. A new grounds of 
rejection is set forth above to address applicants' newly submitted amendments to the 
claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The prior art made of record: USPN 6,894,769. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patricia (Patty) George whose telephone number is (571) 
272-5955. The examiner can normally be reached between 7:00am and 4:30pm on any 
weekday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status information 
for unpublished applications is available through Private PAIR only. For more information 
about the PAIR system, see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic Business Center (EBC) at 866- 
217-9197 (toll-free). 
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